Formation of superoxide in the reaction of photolytically altered nifedipine--a nitroso compound--with unsaturated membrane lipids.
Nifedipine, which is unstable at light, is photolytically converted to the corresponding 4-[2'-nitrosophenyl]-pyridine (NTP). We reported earlier that NTP react with unsaturated lipids in a pseudo Diels-Alder reaction, thus forming stable nitroxide radicals. In this paper we report that superoxide is being generated in the latter reaction. Superoxide formation was evidenced by SOD-inhibitable cytochrome c reduction in the reaction of NTP with egg phosphatidylcholine at molar ratio 1:1, and 1:3. In this reaction an ESR-observable nitroxide radical was formed. Maximum nitroxide formation was observed after 90 min; the addition of SOD (93 units/ml) increased the concentration of nitroxide. This effect of SOD was reversed by catalase, indicating involvement of hydrogen peroxide in this effect. The nitroxide radical formation appears to be metal-independent, since neither iron salts, nor an iron chelator, desferal, influenced the nitroxide formation. Although production of superoxide in our system was only observed at high concentrations of NTP and of unsaturated lipids, this reaction may be of potential cytotoxic significance due to redox cycling of the nitroxide/hydroxylamine couple in cellular systems.